Abstract : Manila Bay is home to the Port of Manila with three harbors: North Harbor, South Harbor and MICT(Manila International container Terminal
Maritime traffic movements
Being the premier port of the country, Manila Bay is the center of maritime transportation and commerce. Based on the Philippine Ports Authority(PPA)(2010) data, the total number of portcalls was 14,719 vessels combined with the three harbors. However, the raw data used in this study was taken from Manila Vessel Traffic Management System(VTMS) from a two-year period(2010-11) and were collected by electronic navigational equipment, AIS and other tracking means.
The Bay, however, is the home for numerous types of sea-crafts.
They are small motor bancas, others are wooden-hulled and some are motor outriggers ferrying passengers back and forth between neighboring islands that rely on traditional navigational skills and not aided by electronic means (Dimailig et al., 2011) .
These sea-crafts are not fitted with AIS or any tracking devices, hence, they are not detected by VTMS equipment and could not be included in this study. However, they ply the Bay regularly and also make up the totality of maritime traffic volume of the Bay.
This section shows the movements of vessels during day and at night, domestic and foreign ships, and the different sizes in gross tons. The basis was from the arrival and departure data while other movements like shifting between ports, to-and-from anchorages, etc. were excluded.
Statistical methods
The Manila VTMS traffic data were collected, tabulated, graphed and presented quantitatively. They were analyzed by statistical The graph shows that the spread is binomially non-symmetrical for both years. This means that the shipping movement were more frequent from the 2nd to the last quarter of the year.
According to size in gross tons(GT)
Moving vessels were grouped into different sizes according to their gross tonnages: less than 100 GT, between 100 to 500 GT, 500 to 1,000 GT, 1,000 to 5,000 GT and vessels with gross tons more than 10,000 GT. These were tabulated in Tables 1 and 2 below and also show the means, standard deviation and percentile point measures of each group.
From the above Tables 1 and 2 , the differences in the volume of movements per month per gross tons are very small and the trend is almost identical. These can be further proved in Figure 4 where the graph presented the total number of movements and their sizes in GT. It can be seen that the 100-500 GT predominantly move around the area and followed way behind by the higher grossed vessels. There are also a significant number of vessels of more than 10,000 GT with 16 percent of the total. Vessels less than 100
GT were very few at around 6 % only. were 14 only and the most were from the 160,000 GT vessels followed by 150,000 GT. All vessels were 'foreign' trading and stayed only for about 3 days in port.
According to time of day movement
The Philippines being in the tropics has very little variations in the times of sunrise and sunset, although the civil twilights are longer in the summer months of May to July as calculated from the daily sunrise and sunset times of the Nautical Almanac(2012).
Conversely, dusk and dawn times are shorter in the months of November until February. However, the differences are deemed insignificant that the sunrise and sunset are fixed at 0600 and 1800 hours respectively. The volume of vessels' movements per month according to the times of movement is shown in Night-time traffic for 2010-11 are almost equal while there is a small difference in the 2010-11 daytime movements graphed in Figure 5 . This means that there were more traffic during the day than at night, although, a marked decrease in the March movements in 2011 on both times (Table 3) . The total vessels according to GTs in 2010 shown in Table 1 and the 2011 in Table 2 (34,144 and 35,716 respectively), differ from the sums of movements for both years shown in Table 3 which is for vessels according to their times of movements.
Inspection of raw data for both years showed that the disparities were caused when some vessels moved more than once during their stay in the port while others showed dates and GTs but no times of movements were recorded. However, the totality of The computed value of 0.29 is well below the tabulated values of 6.64 at 1 % level of significance with 1 degree of freedom. At 5 % significance level, the 3.84 value is likewise well above the computed value. This means that there is no significant difference between night and day movements in the two-year data.
The graph in Figure 8 shows that the 100-500 GT vessels, 
According to voyage types(Domestic/Foreign)
This section is about traffic movement according to voyage types, domestically or coming from abroad, can be treated similarly. The data compiled in Table 6 
Conclusion
This paper has illustrated the pattern and behavior of maritime traffic movement at Manila Bay in the 2-year period. Using the basic statistical methods, it has shown the frequencies between night and day traffic and their significance differences. However, the study cannot make a holistic view of the traffic situation owing to the exclusion of other movements within ports and of wooden outriggers that are not fitted with AIS, the perception of traffic can be used effectively as a basis for further studies in view of improving its safety and competitiveness in harmony to the global demand for higher standards.
To summarize, the following are proved from this study:
a. that the 100-500GT vessels are more frequent movers whether by day or night and at both years(2010 and 2011) throughout the period of survey.
b. that there was no restriction or large difference in the volume of traffic at night or day regardless of size even in the outport of Limao, which is the only frequented port for large vessels of more that 100 K GT.
c. foreign call has been very small compared with the domestic movements. As mentioned earlier, it is as expected but the disparity is very large and most visits were to the outport of Limao.
d. that the relationship between night and day movements is acceptable when using the 5 % significance criterion.
e. that there is no significant difference between night and day movements in the two-year data using the Chi-square method.
f. there is significant mean difference between the foreign and domestic traffic in both years of study.
g. in my future paper, a study of improvement of safety and analysis of risks should be taken priority in line with the findings of this paper.
